There have been many studies that investigate H&T misconceptions among students in Indonesia but the respondents are usually limited to senior high school students. This study aims to analyse the conceptual understanding in H&T concepts of Masters of Physics Education students with a focus on identifying their misconceptions. The study employs the survey research design and data were collected using a three-tier diagnostic test. Twelve Masters of Physics Education students who are enrolled in one of the private universities in Yogyakarta City took part in the study. They were selected using the convenient sampling technique. Data on conceptual understanding involve both quantitative and qualitative data. As such, the data was analysed based on the percentage of student response patterns. Results showed that the majority of students (62.5%) have some form of misconceptions about the concepts of H&T and only 22.9% hold the scientifically accepted conceptions. The most common misconception held by the students is that both H&T depend on the material of an object. Other descriptions of conceptual understanding are False Positive (4.2%), False Negative (4.2%), and Lack of Knowledge (6.2%). Interestingly, none of the students made a lucky guess in responding to the test items. We conclude that the pattern in conceptual understanding specifically that of misconceptions are ubiquitous regardless of the level of study. Years of learning have failed to address misconceptions among students even at the graduate level. This result has implications on how learning should be designed to actively resolve the issue of misconceptions among students.
I. Introduction
One important goal in science learning is so students understand concepts that are scientific and logical [1] . More than half a century prior, research relating to conceptual understanding of the topic of H & T has begun to be looked at. A number of studies have widely reported and listed the misconceptions found. The Indonesian government has long been aware of this. Therefore, explicitly through Permendikbud in 2018 in Core Competencies physics learning mandates that students be encouraged to have the capacity to understand and implement conceptual understanding [2] .
Determination of conceptual understanding of heat and temperature is important to do [3] . Heat and Temperature are one of the most appropriate topics to instill scientific instincts [4] . Heat and Temperature are the basic subjects in science and the phenomenon we experience everyday but some aspects conflict with the interpretation of students [3] . As we know that students' understanding of H & T is basically cliched and scientific (Gunes, 2005 in [3] ). Many students hold misconceptions in H & T.
Various H & T misconceptions have been identified. Students and even prospective teachers often use the terms temperature and heat alternately and not in the context [5] , [6] . Temperature is a form of energy and joule units and changes in the state of matter are caused by changes in temperature [3] . There are still many students in Indonesia who hold heat and temperature misconceptions. Students assume that changes in temperature and form can occur simultaneously [7] . The concept of expansion still often misconceptions [8] .
Various instruments have been created and utilized by researchers to diagnose misconceptions. Like interviews [9] , multiple choice [10] , multipletier diagnostic such as two-tier tests [11] - [13] and three-tier tests [14] - [16] . Multiple choice tests are the best alternative for diagnosing large numbers of student misconceptions. Because it is more effective and efficient and has better validity and reliability than the interview method.
Various studies of H & T misconceptions have been carried out, such as at the elementary school level [9] , [17] , Junior High School [18] , Senior High School [19] , [20] and Higher Education [21] . In Indonesia, research on H & T misconceptions is more dominant at the level of Senior High School. Like research conducted by [7] , [8] , [16] , [22] - [28] . There have been no reports of misconceptions examined at the level of higher education in Indonesia. To date, diagnostic tests developed and used in Indonesia are limited to a three-tier model and implemented at the high school level. While the misconception of master level students is still very limited in information. Therefore, the purpose of this study is to provide an overview of the conceptual understanding possessed by physics education students at the master level.
II. Literature review

Misconception
Intuitive understanding or views of students on natural phenomena can be constructed through the learning process carried out through formal education in schools and informally from everyday life experiences [29] . This intuitive view or understanding is generally still simple and tends to not be in accordance with the views of scientists today. There are various kinds of terminology used to describe differences in students' conceptual understanding with scientists. Common terminologies used are misconception [30] , [31] and alternative conception [32] , [33] . Apart from the differences, these two terminologies together emphasize the existence of differences in students' intuitive ideas/knowledge of current scientific concepts in explaining natural phenomenon [34] , [35] . Because its use is common in almost all disciplines, in this study uses the terminology of misconception, to describe intuitive conceptions/knowledge that are not in accordance with scientific views [29] .
Three-tier diagnostic test
To examine a person's misconceptions on a particular topic, various diagnostic methods have been used such as short questionnaries, interviews, multiple-choice diagnostic tests, concept mind and conceptual surveys [32] , [36] . In the last decade many practitioners and researchers developed measuring instruments in the form of multiple-choice diagnostic tests [19] and multiple-tier diagnostic tests [29] . For large sample sizes, multiple choice tests are the best alternative in diagnosing misconceptions. Another advantage of multiple choice tests is having high validity and reliability, more effective and efficient in the assessment. However, multiple choice tests cannot provide an overview of student thinking behind the response of the answers given [37] . Therefore, a number of researchers developed multiple-tier diagnostic test instruments.
One type of multiple-tier diagnostic test is the three tier test. The three-tier multiple choice diagnostic test is a refinement of the two-tier version. As the name implies, the three-tier multiple choice test consists of three levels, namely the first tier is the usual multiple choice. The second tier is the reason/rational of the answer at the first tier. The third tier is a statement relating to the level of confidence of students in the answers given [38] .
III. Method
Qualitative descriptive research method has been used to get an overview of H&T misconceptions in Masters of Physics Education students.
Sample
This research has been conducted on Masters of Physics Education students (semester 1 -3) one of the private universities in Yogyakarta. Students have been selected using convenience sampling techniques. The respondents involved were 12 students who were still active in the 2018-2019 academic year. Respondents consisted of 7 men (58%) and women 5 people (42%). The age of students is between 23 years and 30 years. The average age of respondents is 24.5 years with a standard deviation of 1.9.
Instrument
This study has used a three-tier H&T diagnostic test instrument that was developed by Eryilmaz [21] . Diagnostic test instruments consist of 4 questions that are focused on the concept of H&T variables dependent on the size and material made of objects. Table 1 shows the item description to diagnose H&T misconceptions. 
Data collection and analysis
Before data collection is carried out, the diagnostic instrument has been formatted into the google form to facilitate the administration of responses from respondents. Respondents have been motivated to participate voluntarily and are convinced that all the responses they give will not directly affect their academic value. Each item is analyzed into six categories, namely Scientific Knowledge (SK), Lucky Guess (LG), False Positive (FP), False Negative (FN), Lack of Knowledge (LK) and Misconception (MISC) [39] . The categorization of student conceptual understandings for the threetier diagnostic test is shown in Table 2 . 
IV. Results and discussion
Data collection has been done using google form as an electronic document. This is done to facilitate the administration of data from respondents. Scores for correct answers and misconceptions have been analyzed using MS-EXCEL. Table 3 shows a tabulation of student response data. Table 4 shows the distribution of student answers to the concepts of heat and temperature. Based on the results of the analysis, the overall answers of students were classified as Scientific Knowledge at 22.9%, 70.5% held misconceptions, namely 62.5% original misconceptions, 4.2% False Positives and 4.2% False Negatives. 6.2% of Lack of Knowledge students and 0% of Lucky Guess. Heat and temperature depend on the size of the object.
To diagnose the conceptual understanding of H & T for the size of objects, we used the case of two iron desk of different sizes, placed in the same space for a long time. As many as 58.3% of students believe that the temperature does not depend on the size of the object. However, only 33.3% understood that heat also does not depend on the size of objects. 8.3% of students believe that heat and temperature do not depend on the size of objects but they reason that the temperature and heat in this case cannot be discussed. Sixteen point seven percent of students know that heat does not depend on the size of objects but at the first tier they answer if the small desk has higher heat or the heat of the two desk cannot be compared. 33 .3% of students strongly believe that the heat and temperature of objects depend on their size. This shows that most students consider heat and temperature to be extensive quantities [20] , [40] . These findings prove that the misconception is not only experienced by students [19] but the master level students still hold the same misconception [21] . The percentage of students who have Scientific Knowledge in Q1 is higher than Q2. This indicates that the conceptual understanding of heat as an intensive quantity is more difficult for students to understand than the concept of temperature [21] .
Heat and temperature depend on material made of
To diagnose the heat and temperature misconceptions of the constituent material, the case used is the same sized desk (the first and second desks each made of iron and wood) which are stored in the same space for a long time. Based on Table 4 , no student who understands the concept of H& T does not depend on the material made of. The concept of H& T dependence on the material made of is spread into two types of errors, namely Misconception (91.7%) and Lack of Knowledge (8.3%).
Students holding a misconception in Q3 were 91.7%, 91% believed that the temperature of an iron desk was higher than a wooden desk because they thought there were some substances that felt cooler than others. This is in line with the results of the study [20] . While 9% of students holding this misconception believe that iron table temperatures are higher than wooden tables on the grounds that the temperature depends on the type of material making up the object. In this case also, 8.3% of students were of the view that iron desk temperatures were higher than wooden desk because the temperature was dependent on material objects but they were not sure of the knowledge they had.
Students holding a misconception in Q4 as many as 91.7%, 91% believe that iron desk are hotter than wood desk. These findings are not in line with findings from [5] , [19] - [21] . While 9% of them believe the opposite, namely wood desk feel hotter than iron desk. The reason behind both of their answers is the same, namely heat depends on the material made of. If you look at the distribution pattern of student responses in Q3 and Q4, it can be concluded that the conceptual understanding of temperature and heat dependence on objects making up materials has the same level of difficulty.
V. Conclusion
Based on the results of the research that has been done, it can be concluded that the students of physics education master program semester 1-3 academic year 2018/2019 at one of the private universities in Yogyakarta indicated a misconception related to the concept of temperature and heat dependence on the size and type of constituent material object. The level of student conceptual understanding is categorized in Scientific Knowledge 22.9%, 4.2% False Positive, False Negative 4.2%, Misconception 62.5%, Lack of Knowledge 6.2% and Lucky Guess 0%. ot be separated from the word after it.
